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PATIENT SUPPORT APPARATUS HAVING AUTO CONTOUR 

Background and Summary of the Invention - 

This application claims the benefit of U.S. Provisional Patent 
5 Application, Serial No.60/287347, filed on April 27, 2001, and entitled "Patient 
Support Apparatus Having Auto Contour". 

The present invention generally relates to a patient support apparatus, 
such as a hospital bed or a stretcher, having articulating back, thigh and foot sections. 
More particularly, the present invention relates to a patient support apparatus having 
10 an auto contour feature so that the knees of the patient supported on the patient 

support apparatus are raised and lowered as the back section is raised and lowered. 

Stretchers often do not have a knee crank mechanism, and therefore the 
knees of the patient supported on the stretcher cannot be raised from a generally 
horizontal position. Because the patient's knees cannot be raised when the patient's 
1 5 head is raised, the patient has a tendency to migrate toward the foot end of the 

stretcher. Even in stretchers with a knee crank mechanism, the caregiver must raise 
the patient's knees separately from the patient's head. Because caregivers are often in 
a hurry, the patient's knees do not always get raised and when they don't, the patient 
may slide toward the foot end of the stretcher. Eventually the patient's feet may 
20 extend past the foot end of the stretcher. When a caregiver tries to reposition a patient 
back toward the head end of the stretcher, there is a risk of back injury to the 
caregiver. 

Although the term "stretcher" is used throughout the specification of ; 
the present patent application, it is understood that the novel features of the invention 

25 may as well be incorporated into any type of patient support apparatus, such as a 
hospital bed, an ambulatory chair, an x-ray table, an operating table and so on. The 
term "patient support apparatus" as used in this description and claims shall therefore 
be understood to include any type of patient support apparatus, such as s stretcher, a 
hospital bed, an ambulatory chair, an x-ray table or an operating table. 

30 According to the present invention, a patient support apparatus 

includes a frame and a deck carried on the frame. The deck includes back, seat and 
thigh sections, with at least the back and thigh sections articulated relative to the 
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frame. A back section drive is coupled to the back section to raise and lower the back 
section. A thigh section drive is. coupled to the back section and to the thigh section to 
raise and lower the thigh section as the back section is raised and lowered. The back 
section drive includes a control coupled to the back section near the head end thereof 
5 that can be actuated to adjust the position of the back section relative to the frame. 

According to an illustrative embodiment, a patient support apparatus 
includes a frame and a deck carried on the frame.. The deck includes back, seat and 
thigh sections, with at least the back and thigh sections articulated relative to the 
frame. A back section drive is coupled to the back section to raise and lower the back 
1 0 section. A thigh section drive is coupled to the thigh section to raise and lower the 
thigh section. The back section drive and the thigh section drive are operatively 
coupled together such that the thigh section is initially raised and then lowered as the 
back section is raised from a horizontal position to a near upright position through an 
intermediate position therebetween. 
1 5 According to another illustrative embodiment, a patient support 

apparatus includes a frame and a deck carried on the frame. The deck includes back, 
seat and thigh sections, with at least the back and thigh sections articulated relative to 
the frame. A back section drive is coupled to the back section to raise and lower the 
back section. A thigh section drive is coupled to the back section and the thigh section 
20 to initially raise and then lower the thigh section as the back section is raised. 

In the illustrative patient support apparatus, the thigh section drive 
includes a track coupled to the frame and a track-engaging member movable along the 
track and coupled to the thigh section and coupled to the back section. The track 
includes a first straight portion along which the track-engaging member moves to 
25 raise the thigh section and a second inclined portion along which the track-engaging 
member moves to lower the thigh section as the back section is raised. The track- 
engaging member may be a roller. 

The illustrative patient support apparatus includes linkage coupling the 
track-engaging member to the back section to move the track-engaging member along 
30 the track initially along the straight portion to raise the thigh section and then along 
the inclined portion to lower the thigh section as the back section is raised. The 
linkage includes a spring clutch comprising a housing, coil gripping springs received 



7175-70457 



10 



-3- 

inside the housing and a connecting rod. The connecting rod has a first end coupled to 
the back section for pivoting movement by a pivot pin and a second end slidably 
received inside the gripping springs. The spring clutch is lockable so that the gripping 
springs constricts around the connecting rod preventing the connecting rod from 
sliding relative to the clutch housing to couple the back section to the track-engaging 
member so that the thigh section is initially raised and then lowered as the back 
section is raised. The spring clutch is releasable so that the gripping springs loosens its 
grip on the connecting rod allowing the connecting rod to slide relative to the clutch 
housing to decouple the back section from track-engaging member so that the back 
section can be raised without also raising the thigh section. 

The illustrative patient support apparatus includes a handle coupled to 
the spring clutch, and movable between a first position where the spring clutch is 
locked to couple the back section to the track-engaging member and a second position 
where the spring clutch is released to decouple the back section from the track- 
1 5 engaging member. A clutch release rod is coupled to the handle. A clutch release 
cable couples the clutch release rod to the spring clutch so that the spring clutch is 
locked when the handle is moved from the second position to the fust position and the 
spring clutch is unlocked when the handle is moved from the first position to the 
second position. A latch plate is coupled to the back section and coupled to the clutch 
20 release rod for locking the clutch release rod when the back section is raised and 

freeing the clutch release rod when the back section is lowered to a horizontal or near 
horizontal position. 

According to still another illustrative embodiment, a patient support - 
apparatus.includes a frame and a deck carried on the frame. The deck includes back, 

25 seat and thigh sections, with at least the back and thigh sections articulated relative to 
the frame. A first thigh section drive is coupled to the back section and to the thigh 
section to initially raise and then lower the thigh section as the back section is raised. 
A second thigh section drive is coupled to the thigh section to raise and lower the 
thigh section when the first thigh section drive is decoupled from the back section: 

30 Additional features and advantages of the invention will become 

apparent to those skilled in the art upon consideration of the following detailed 
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description of the preferred embodiment exemplifying the best mode of carrying out 
the invention as presently perceived. 

Brief Description of the Drawings 

5 The detailed -description particularly refers to the accompanying figures 

in which: - 

Fig. 1 is a perspective view of an illustrative stretcher including a base 
supported on casters, a frame coupled to the base by an elevation mechanism, a deck 
coupled to the frame, a pair of push bars positioned near the head end, the deck 
10 including transversely-extending back, seat, thigh and foot sections with the back, 
thigh and foot sections articulated relative to the frame, the illustrative stretcher 
including a back section drive (also referred to herein as the actuator) coupled to the 
back section to raise and lower the back section, an auto contour mechanism (also 
referred to herein as the first thigh section drive) coupled to the back section and the 
15 thigh section to initially raise and then lower the thigh section as the back section is 
raised, and a knee crank mechanism (also referred to herein as the second thigh 
section drive) coupled to the thigh section to raise and lower the thigh section when 
the first thigh section drive is decoupled from the back section, 

Fig. 2 is an elevation view of the illustrative stretcher of Fig. 1, with 
20 the back, seat, thigh and foot sections disposed horizontally, and showing a patient 
lying on his back on a mattress supported on the deck, and showing a caregiver 
standing near the head end of the stretcher between the push bars, 

Fig. 3 is an elevation view similar to Fig. 2, with the caregiver lifting ; . 
the back section to an intermediate raised position, which, in turn, lifts the thigh 
25 section to raise the knees of the patient, 

Fig. 4 is an elevation view similar to Figs. 2 and 3, with the caregiver . 
lifting the back section to a near upright position, which, in turn, lowers the thigh 
section back to a horizontal position, and showing chest x-ray equipment positioned 
near the patient sitting in an upright position, 
30 Fig- 5 is an elevation view similar to Figs. 2-4, with the caregiver 

standing near the foot end of the stretcher, and lifting the foot section to raise the feet 
of the patient, 
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Figs. 6 and 7 axe elevation views illustrating the operation of a rocker 
frame pivotally coupled to the foot section near the foot end to manually adjust the 
position of the foot section of the stretcher, 

Figs. 8-10 are partial perspective views showing the back section drive 
5 including a pair of normally-locked actuators disposed on opposite sides of the 

stretcher, and a release bar positioned near the head end of the stretcher and coupled 
to the actuators, 

Fig. 1 1 is an exploded perspective view of the auto contour mechanism 
including a spring clutch coupling the back section to a longitudinally-extending 
1 0 bracket, a track-engaging roller coupled to the longitudinally-extending bracket, a 
track coupled to the stretcher frame for supporting the roller and having a first 
generally horizontal portion and a second generally inclined portion and a center 
pivoting linkage coupled to the track-engaging roller and configured to engage the 
thigh section to initially raise and then lower the thigh section as the back section is 
1 5 raised from a horizontal position to a near upright position through an intermediate 
position therebetween as shown in Figs. 2-4, 

Figs. 12-14 are sectional elevation views corresponding to Figs. 2-4 
and illustrating the operation of the auto contour mechanism, Fig. 12 showing the 
back, seat and thigh sections disposed horizontally, Fig. 13 showing the back section 
20 lifted to an intermediate raised position and the thigh section lifted to a raised 

position, Fig. 14 showing the back section lifted to a near upright position and the 
thigh section lowered to a horizontal position, 

Fig. 1 5 is a partial perspective view with portions broken away, and / 
showing an auto contour disabling mechanism (also referred to as the first thigh 
25 section drive disabling mechanism) including a clutch release rod translatably 

mounted to the frame, a clutch release cable coupling the clutch release rod to the 
spring clutch and a flip-over handle coupled to the clutch release rod and movable 
side-to-side between first and second positions, and further showing an auto contour 
locking mechanism (also referred to as the first thigh section drive locking 
30 mechanism) including a latch plate translatably mounted to the frame and configured 
to engage one of two grooves in the clutch release rod to lock the flip-over handle in 
one of two positions when the back section is raised, and a safety lock cable coupling 
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the latch plate to a rocker arm actuated by the back section to retract the latch plate to 
free the flip-over handle when the back section is lowered to a horizontal position, 
Fig. 16 is a plan view of the auto contour disabling mechanism, and 
showing the flip-over handle moved to a first position where the auto contour 
5 mechanism is enabled to initially raise and then lower the thigh section as the back 
section is raised from a horizontal position to a near upright position, and showing the 
latch plate inserted into a first groove in the clutch release rod to lock the flip-over 
handle in the first position, 

Fig. 17 is an end view corresponding to Fig. 16, and showing the latch 
1 0 plate inserted into the first groove in the clutch release rod to lock the flip-over handle 
in the first position, 

Fig. 18 is a plan view similar to Fig. 16, and showing the flip-over 
handle disposed in the first position, and the latch plate pulled out of the first groove 
in the clutch release rod to free the flip-over handle, 
1 5 Fi S- 1 9 is a partial end view corresponding to Fig. 1 8, and showing the 

latch plate pulled out of the first groove in the clutch release rod, 

Fig. 20 is a plan view similar to Figs. 16 and 1 8, and showing the flip- 
over handle moved to the second position where the auto contour mechanism is 
disabled to allow the back section to be raised and lowered without also raising and 
20 lowering the thigh section, and the latch plate inserted into the second groove in the 
clutch release rod to lock the flip-over handle in the second position, 

Fig. 21 is an end view showing the flip-over handle moved to the first 
position where the auto contour mechanism is enabled, 

Fig. 22 is an end view similar to Fig. 21, and showing the flip-over 
25 handle moved to the second position where the auto contour mechanism is disabled, 
Fig. 23 is an end view, partly in section, of the knee crank mechanism, 
and showing a longitudinally-extending ball screw rotatably mounted to the frame, a 
crank coupled to the foot end of the ball screw, the head end of the ball screw received 
in a nut crimped inside a longitudinally-extending tube, the longitudinally-extending 
0 tube having a transversely-extending elongated slot receiving a transversely-extending 
pivot pin secured to a downwardly-depending arm appended to the underside of the 
thigh section, 
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Fig. 24 is an end view corresponding to Fig: 23, and showing the 
operation of the knee crank mechanism, 

Fig. 25 is a partial perspective view of another embodiment of the 
illustrative stretcher having an auto contour mechanism, and showing a pair of auto 
5 contour handles coupled to the back section near the head end, and a cable coupling 
the handles to a clutch release rod, the clutch release rod being slidably mounted 
inside a housing for translation in a lateral direction, the housing being pivotally 
mounted to a pair of downwardly-extending flanges appended to the back section, 
Fig. 26 is a partial perspective view showing the auto contour 
1 0 enabling/disabling and locking mechanisms, 

Figs. 27 and 28 are sectional views showing the clutch release rod in a 
clutch releasing position and a clutch locking position respectively, 

Fig. 29 is a partially-broken-away end view showing the back section 
lowered to a horizontal position, and showing a downwardly-extending flange coupled 
15 to the back section engaging a latch plate and moving it to a position where the large 
portion of a keyhole opening in the latch plate is aligned with the clutch release rod, 



and 



Fig. 30 is a perspective view showing the construction and operation of 
the auto contour handles. 



20 



Detailed Description of Drawings 

Referring to Figs. 1-5, an illustrative stretcher 20 (sometimes referred 
to as patient support apparatus) includes a base 22 supported on casters 24, a frame 26 
coupled to the base 22 by an elevation mechanism 28, a patient support deck 30 
25 coupled to the frame 26, a head end 32, a foot end 34, an elongated first side 36, an 
elongated second side 38, and a longitudinal axis 40. As used in this description, the 
phrase "head end 32" will be used to denote the end of any referred-to object that is 
positioned to lie nearest the head end 32, and the phrase "foot end 34" will be used to 
denote the end of any referred-to object that is positioned to lie nearest the foot end 
30 34. Likewise, the phrase "first side 36" will be used to denote the side of any referred- 
to object that is positioned to lie nearest the first side 36, and the phrase "second side 
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38" will be used to denote the side of any refeired-to object that is positioned to lie 
nearest the second side 38. 

The deck 30 includes longitudinally-spaced apart and transversely- 
extending back, seat, thigh and foot sections 42- 48. The back, seat, thigh and foot 
5 sections 42- 48 of the deck 30 define an upwardly-facing support surface for 

supporting a mattress 90. The mattress 90 includes back, seat, leg and foot sections 
that are sized to cover the respective back, seat, leg and foot sections 42-48 of the 
deck 30. The seat section 44 is fixed to the frame 26. The back section 42 is pivotally 
coupled to the frame 26 adjacent to the head end 32 of the seat section 44 for rotation 
1 0 about a first transverse pivot axis 50 as shown in Figs. 12-14. The thigh section 46 is 
pivotally coupled to the frame 26 adjacent to the foot end 34 of the seat section 44 for 
rotation about a second transverse pivot axis 52 as shown in Figs. 12-14. The back 
section 42 and the thigh section 46 may, however, be pivotally coupled to the seat 
section 44 adjacent to the opposite ends 32, 34 of the seat section 44 for rotation about 
15 the pivot axes 50, 52. The foot section 48 is pivotally coupled to the thigh section 46 
adjacent to the foot end 34 thereof for rotation about a third transverse pivot axis 54 as 
shown in Fig. 22. The foot end 34 of the foot section 48 is pivotally coupled to the 
frame 26 by a generally u-shaped rocker frame 80 shown in Figs. 5-7. When the thigh 
section 46 is raised, the foot section 48 is raised therewith to lift the knees of the 
20 patient supported on the mattress 90. 

Referring to Figs. 5-7, the generally u-shaped rocker frame 80 includes 
a pair of transversely-spaced vertically-extending members 82 joined by a 
transversely-extending member 84. Upper ends of the vertically-extending members : 
82 are pivotally coupled to the foot section 48 near the free end 34 thereof. The 
25 opposite ends of the transversely-extending member 84 are configured to be received 
in a pair of transversely-spaced longitudinaUy-extending slots 86 in the frame 26. The 
slots 86 include a plurality of transversely-extending notches 88 along the lower walls 
thereof for releasably receiving the transversely-extending member 84. As shown in 
Fig. 5, the transversely-extending member 84 is manually adjustable along the slots 86 
0 to lift the foot section 48 to various positions of elevation. The closer the transversely- 
extending member 84 to the foot end 34, the higher the elevation of the foot section 
48 as shown in Fig. 5. 
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The stretcher 20 includes first and second push bars 92 positioned on 
opposite, sides 36, 38 of the stretcher 20 as shown in Fig. 1. The push bars 92 can be 
swung to their respective out-of-the-way down positions so that a caregiver can have 
access to a patient supported on the stretcher 20. As shown in Figs. 8-10, the back 
5 section 42 includes a generally rectangular panel 58 attached to a tubular frame 
member 60. The frame member 60 includes a transversely-extending base strut 64 
adjacent to the foot end 34, and rounded corner portions 66, 68 on opposite sides 36, 
38 adjacent to the head end 32. The panel 58 includes cutouts 76, 78 adjacent to the 
corner portions 66, 68 of the frame member 60 so that a caregiver can have access to a 
1 0 back section release bar 1 40 situated below the back section 42 adjacent to the head 
end 32 to adjust the position of the back section 42. 

The illustrative stretcher 20 includes: a) a back section drive 100 (also 
referred to herein as the actuator) coupled to the back section 42 to raise and lower the 
back section 42 as shown in Figs. 8-10, b) an auto contour mechanism 200 (also 
1 5 referred to as the first thigh section drive) coupled to the back section 42 and the thigh 
section 46 to initially raise and then lower the thigh section 46 when the back section 
- 42 is raised from a horizontal position to a near upright position through an 
intermediate position therebetween as shown in Figs. 1 1-15, c) an auto contour 
enabling/disabling mechanism 300 (also referred to as the auto contour disabling 
20 mechanism or the first thigh section drive disabling mechanism) that selectively 
disables the auto contour mechanism 200 so that the back section 42 can be raised 
without also lifting the thigh section 46 as shown in Figs. 15-22, d) an auto contour 
locking mechanism 400 (also referred to as the first thigh section drive locking 
mechanism) that prevents operation of the auto contour enabling/disabling mechanism 
25 300 when the back section 42 is raised as shown in Figs. 1 5-22, and e) a knee crank 
mechanism 500 (also referred to as the second thigh section drive) that allows the 
thigh section 46 to be raised and lowered independently of the auto contour 
mechanism 200 as shown in Figs. 23 and 24. Throughout this description, the terms 
"enabling mechanism", "disabling mechanism" and "enabling/disabling mechanism" 
30 are used interchangeably. Thus, the auto contour disabling mechanism is sometimes 
referred to as the auto contour enabling/disabling mechanism. Also, throughout this 
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description, the terms "auto contour mechanism" and "first thigh section drive" are 
used interchangeably. 

Referring to Figs. 8-10, the back section drive 100 includes a pair of 
actuators 1 1 0, one on each side 3 6, 3 8 of the back section 42. In the illustrated 
5 stretcher 20, both the actuators 1 1 0 are gas springs. It is, however, within the scope of 
the invention as presently perceived for the actuators 1 10 to include any suitable 
locking mechanism that can be locked to prevent movement of the actuators 1 1 0, and 
that can be released to allow extension and retraction of the actuators 110. Thus, the 
term "actuator" as used in this specification and in the claims includes a gas spring, a 
1 0 spring clutch, a ball screw, a hydraulic cylinder, a pneumatic cylinder, or any other 
suitable mechanism that can be locked to prevent the back section 42 from pivoting 
relative to the frame 26, and that can be released to allow the back section 42 to be 
grabbed by the caregiver and manually pivoted relative to the frame 26. 

The two gas springs 1 10 are identical. Each gas spring 1 10 includes a ■ 
1 5 piston (not shown), a piston rod 1 1 2 coupled to the piston and a housing 1 14. The 
piston is received inside the housing 1 14, and the piston rod 1 12 extends out of the 
housing 1 14. The head end 32 of the piston rod 1 12 is coupled to a mounting bracket 
118. The mounting bracket 1 1 8 includes a pair of transversely-spaced flanges 120 
configured to form a slot for receiving a flange 122 appended to the underside of the 
20 frame member 60 of the back section 42 adjacent to the head end 32. The mounting 
bracket 1 18 is pivotally coupled to the flange 122 by a transversely-extending pivot 
pin 132. The foot end 34 of the housing 1 14 is formed to include an aperture that 
rotatably receives a transversely-extending pivot pin 134 secured to a bracket 124 
appended to the frame 26 adjacent to the foot end 34 of the back section 42 as shown 
25 in Fig. 9. 

The gas spring 1 10 can be locked so that the piston and piston rod 1 12 
are generally fixed relative to the housing 1 14 of the gas spring 1 10 so that the piston 
rod 1 12 can neither extend out of the housing 1 14 nor retract into the housing ll 4, ' 
thereby preventing the back section 42 from pivoting relative to the frame 26. The gas 
30 spring 1 1 0 can also be released so that the piston can move and the piston rod 1 1 2 can 
extend and retract relative to the housing 1 14,. thereby allowing the caregiver to grab 
the corner portions 66, 68 of the back section 42 and pivot the back section 42 relative 
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to the frame 26, for example, to raise and lower a patient's head. The gas spring 1 1 0 
includes a plunger (not shown) extending out of the piston rod 1 12 near the head end 
32 thereof. The plunger has an extended locking position in which the gas spring 1 1 0 
is locked to prevent the back section 42 from pivoting relative to the frame 26. The 
5 plunger has a retracted releasing position in which the gas spring 1 1 0 is released 

allowing the back section 42 to pivot relative to the frame 26. The plunger is typically 
biased into the extended locking position so that the back section 42 is normally 
locked in place. 

A generally u-shaped release bar 1 40 (also referred to as back section 
1 0 release rod or control) is located under the back section 42 near the head end 32. The 
generally u-shaped release bar 140 includes a pair of transversely-spaced horizontally- 
extending members 142 joined by a transversely-extending member 144 having 
rounded comer portions 146, 148. Each horizontally-extending member 142 includes 
a free end attached to a rocker arm 150 pivotally coupled to the mounting bracket 1 1 8. 
The rocker arms 150 are, in turn, coupled to the plungers of the actuators 1 10. The 
release bar 140 is movable between a first locking position spaced apart from the 
underside 56 of the back section 42, and a second releasing position spaced closer to 
the underside 56 of the back section 42. The release bar 140 is normally biased in the 
first locking position. The release bar 140 can be grabbed by the caregiver and moved 
to the releasing position to, in turn, move the plunger from the extended locking . 
position to the retracted releasing position to free the back section 42 to pivot relative 
to the stretcher frame 26. 

The rounded corner portions 146, 148 of the release bar 140 generally; 
follow the rounded contour of the adjacent comer portions 66, 68 of the frame 

25 member 60. The panel 58 of the back section 42 includes cutouts 76, 78 in the region 
adjacent to the corner portions 66, 68 so that the caregiver or the surgeon can 
simultaneously grasp one of corner portions 66, 68 of the frame member 60 and one 
of corner portions 146, 148 of the release bar 140 to squeeze the release bar 140 to 
unlock the back section 42. For example, the corner portion 1 46 can be squeezed 

3 0 toward the adjacent comer portion 66 of the frame member 60 to move the plunger 
from the extended locking position to the retracted releasing position or, alternatively, 
the corner portion 148 can be squeezed toward the adjacent comer portion 68 of the 
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frame member 60 to move plunger from the extended locking position to the retracted 
releasing position. Thus, the release bar 140 under the back section 42 near the head 
end 32 provides the stretcher 20 with a control that can be actuated to adjust the 
position of the back section 42. 
5 Referring to Figs. 1 1 - 1 5, the auto contour mechanism 200 (also 

referred to herein as the first thigh section drive) includes a spring clutch 210 (also 
known as the mechloc device). The spring clutch 2 1 0 includes a connecting rod 2 1 2, 
a clutch housing 214 and a trigger plate 216. A pair of transversely-spaced 
downwardly-extending flanges 204 are appended to the base strut 64 near the foot end 
10 34 of the back section 42 adjacent to the second side 3 8. The head end 32 of the 
connecting rod 1 12 is coupled to the transversely-spaced flanges 204 for pivoting 
movement by a pivot pin 2 1 8 . When the back section 42 is raised, the downwardly- 
extending flanges 204 cause the connecting rod 212 to move in the longitudinal 
direction 40 toward the head end 32 as shown in figs. 12-14. When the back section 
15 42 is instead lowered, the downwardly-extending flanges 204 cause the connecting 
rod 212 to move in the longitudinal direction 40 toward the foot end 34. 

The spring clutch 2 1 0 includes coil gripping springs (not shown) 
received inside the clutch housing 214. The gripping springs defines an interior region 
(not shown) slidably receiving the foot end 34 of the connecting rod 212. Wnen the 
20 trigger plate 2 1 6 is in a first locking position, the spring clutch 2 1 0 is locked or 
engaged so that the gripping springs constricts around the connecting rod 212 
preventing the connecting rod 212 from sliding relative to the clutch housing 214 and 
the gripping springs. When the trigger plate 216 is in a second releasing position, the 
spring clutch 210 is released or disengaged so that the coil gripping springs loosens its 
grip on the connecting rod 212 allowing the connecting rod 212 to slide relative to the 
clutch housing 214 and the coil gripping springs. 

Although a spring clutch 210 is used in the illustrated stretcher 20, it is 
within the scope of the invention as presently perceived to include any suitable 
locking mechanism that can be locked to prevent movement of the locking 
3 0 mechanism, and that can be released to allow extension and retraction of the locking 
mechanism. Thus, the term "spring clutch" as used in this specification and in the 
claims includes any suitable mechanism that can be engaged to couple the movement 
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of the back section 42 to a track-engaging roller 230 coupled to the clutch housing 
214, and that can be disengaged to decouple the movement of the back section 42 
from the track-engaging roller 230. In the embodiment shown in Figs. 1 1-15, the 
spring clutch 210 is normally locked to couple the movement of the back section 42 to 
5 the track-engaging roller 230 to initially raise and then lower the thigh section 46 as 
the back section 42 is raised from a horizontal position to a near upright position 
through an intermediate position therebetween. 

A longitudinally-extending bracket 220 (also referred to as the roller- 
supporting bracket) includes a pair of transversely-spaced vertical plates 226 defining 
1 0 an interior space for receiving the clutch housing 214 adjacent to the head end 32 of 
the bracket 220. The track-engaging roller 23 0 is rotatably mounted between the 
transversely-spaced vertical plates 226 of the bracket 220 adjacent to the foot end 34 
of the bracket 220 by a transversely-extending pivot pin 234. The track-engaging 
roller 230 is supported on an upwardly-facing surface of a generally longitudinally- 
1 5 extending track 240 (also referred to as the longitudinally-extending support plate) 
attached to the stretcher frame 26 on the second side 38, and rides thereon. The 
longitudinally-extending track 240 includes a first downwardly-extending portion 242 
(also referred to as the inclined or diverging portion) near the head end 32, and a 
second generally horizontally-extending portion 244 (also referred to as the straight 
20 portion) near the foot end 34 thereof. 

The auto contour mechanism 200 includes a scissors-like arrangement 
250 (also referred to as the center pivoting linkage) comprising a frame link 252 
pivotally coupled to the stretcher frame 26 and a bracket link 254 pivotally coupled to- 
the roller-supporting bracket 220. The frame link 252 includes a pair of trans versely- 
25 spaced vertical plates 256 and a transversely-extending horizontal plate 258 extending 
between the transversely-spaced vertical plates 256 on the topside thereof. Likewise, 
the bracket link 254 includes a pair of transversely-spaced vertical plates 266 and a 
transversely-extending horizontal plate 268 extending between the transversely- 
spaced vertical plates 266 on the topside thereof. The head end 32 of the frame link 
30 252 is coupled to the stretcher frame 26 for pivoting movement by a transversely- 
extending pivot pin 232, which is fixed. The foot end 34 of the bracket link 254 is 
coupled to the foot end 34 of the roller-supporting bracket 220 for pivoting movement 
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by the transversely-extending pivot pin 234, which also supports the track-engaging 
roller 230. The foot end 34 of the frame link 252 and the head end 32 of the bracket 
link 254 are pivotally coupled to each other by a transversely-extending pivot pin 236 
(also referred to as center pivot pin). A thigh section lifting roller 260 is rotatably 
5 supported by the center pivot pin 23 6 between the transversely-spaced vertical plates 
256 of the frame link 252 and the transversely-spaced vertical plates 266 of the 
bracket link 254. The thigh section lifting roller 260 is configured to engage a 
downwardly-facing surface of a generally longitudinally-extending rail 270 attached 
to the underside of the thigh section 46 as shown in Figs. 12-14. 
1 0 111 operation, when the back section 42 . is raised from a generally 

horizontal position, the connecting rod 212 of the spring clutch 210 pulls the track- 
engaging roller 230 generally horizontally along the generally horizontally-extending 
portion 244 of the longitudinally-extending track 240 toward the head end 32 as 
shown in Figs. 12 and 13. Movement of the track-engaging roller 230 toward the head 
1 5 end 32 closes the scissors-like arrangement 250 formed by the frame link 252 and the 
bracket link 254 pushing the thigh section lifting roller 260 upwardly. The thigh 
section lifting roller 260 then engages the longitudinally-extending rail 270 attached to 
the underside of the thigh section 46 to lift the thigh section 46 to, in turn, raise the 
knees of the patient supported on the deck 30 as shown in Figs 2 and 3. When the 
20 track-engaging roller 230 reaches the bend 246 in the longitudinally-extending track 
240 and starts traveling downwardly along the downwardly-extending portion 242 of 
the longitudinally-extending track 240, the thigh section lifting roller 260 reverses 
direction of movement and starts moving downwardly as shown in Figs. 13 and 14. ; 
This, in turn, lowers the thigh section 46 back to a generally horizontal position as the 
25 back section 42 is raised higher to an upright or nearly upright position as shown in 
Figs. 3 and 4. 

Thus, as the back section 42 is raised from a generally horizontal 
position, the auto contour mechanism 200 initially forces the thigh section 46 
upwardly until the track-engaging roller 230 starts traveling downwardly along the 
30 downwardly-extending portion 242 of the longitudinally-extending track 240. When 
the track-engaging roller 230 starts traveling downwardly, the thigh section 46 is 
again lowered back to a generally horizontal position. On the other hand, when the 
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back section 42 is lowered from an upright or near upright position to a generally 
horizontal position, the movement of the thigh section 46 is reversed. The thigh ' 
section 46 is initially raised from a generally horizontal position and then lowered 
back down to the generally horizontal position. 
5 The illustrative auto contour mechanism 200 not only prevents a 

patient from sliding toward the foot end 34 of the stretcher 20 when the back section 
42 is raised as shown in Fig. 3, but it also allows the back section 42 to be raised to a 
near upright position for chest x-rays as shown in Fig. 4. The legs of the patient need 
to be in a horizontal position when the back section 42 is raised to a near upright 
1 0 position as shown in Fig. 4 so as not to constrict the patient's body where the angle 
between the patient's legs and the patient's back is less than 90 degrees. The chest x- 
ray equipment is identified in Fig. 4 by numeral 272. 

Referring to Figs. 15-22, the auto contour enabling/disabling 
mechanism 300 (also referred to as the first thigh section drive disabling mechanism) 
1 5 includes a rectangular housing 3 0 1 attached to an interior wall of a transversely- 
extending frame member 70 near the foot end 34 of the stretcher 20 adjacent to the 
second side 38. The housing 301 includes a pair of transversely-extending vertically- 
disposed end walls 302, 304 extending between a pair of longitudinally-extending 
vertically-disposed side walls 3 06, 3 08 and a horizontally-disposed top wall 3 09 . A 
20 longimdinally-extending clutch release rod 3 1 0 (also referred to as the plunger rod) is 
mounted inside the housing 301 for translation in the longitudinal direction 40. The 
head end 32 of the clutch release rod 3 1 0 extends through an opening in a 
transversely-extending flange 3 12 secured to the underside of the top wall 309 of the C 
housing 301 . The foot end 34 of the clutch release rod 3 10 extends through openings 
25 in the end wall 304 and a transversely-extending flange 3 14 secured to the interior of 
the end wall 304. Bushings may be provided in the openings in the flanges 312, 314 
for facilitating smooth translation of the clutch release rod 310. 

The head end 32 of the clutch release rod 3 10 is coupled to the foot end 
34 of a clutch release cable 320. The head end 32 of the clutch release cable 320 is 
3 0 coupled to the trigger plate 2 1 6 of the normally-engaged spring clutch 2 1 0 of the auto 
contour mechanism 200. When the clutch release cable 320 is pulled by the release 
rod 3 10 toward the foot end 34 in direction 322, the trigger plate 216 is moved to the 
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clutch releasing position to unlock the spring clutch 2 1 0 so that the auto contour 
mechanism 200 is disabled and the back section 42 can be raised and lowered without 
also raising and lowering the thigh section 46. This is referred to as an auto-contour- 
disable mode (also referred to as auto-contour-off mode). When the clutch release 
5 cable 320 is instead released by the release rod 3 1 0, the trigger plate 2 1 6 returns to the 
clutch locking position to again lock the spring clutch 210 so that the thigh section 46 
is initially raised and then lowered as the back section 42 is raised from a generally 
horizontal position to a near upright position through an intermediate position as 
shown in Fig. 2- 4. Also, the thigh section 46 is again raised and lowered as the back 
1 0 section 42 is lowered from a near upright position to a generally horizontal position. 
This is referred to as an auto-contour-enable mode (also referred to as auto-contour-on - 
mode). 

The auto contour enabling/disabling mechanism 300 further includes a 
flip-over handle 330 that is coupled to the foot end 34 of the clutch release rod 3 10 by 
1 5 a generally vertically-extending, off-center pivot pin 332. The flip-over handle 330 
includes a slotted cam portion 334 and a handle portion 336. The slotted cam portion 
334 is configured to include a generally horizontally-extending slot 338 for receiving 
the pivoted foot end 34 of the clutch release rod 310. The foot end 34 of the clutch 
release rod 210 is pivotally mounted in the horizontally-extending slot 338 by the 
20 vertically-extending, off-center pivot pin 332. The flip-over handle 330 is movable 

side-to-side between a first position where the handle portion 336 is disposed adjacent 
to the transversely-extending end wall 304 of the housing 301 on the first side 36 as 
shown in Figs. 15, 16, 18 and 21, and a second position where the handle portion 336; 
is disposed adjacent to the transversely-extending end wall 304 of the housing 301 on 
25 the second side 38 as shown in Figs. 20 and 22. 

The off-center pivot pin 332 is spaced from the transversely-extending 
end wall 304 of the housing 301 a first distance 342 when the flip-over handle 336 is 
in the first position as shown in Figs. 16 and 1 8, and the off-center pivot pin 332 is 
spaced from the transversely-extending end wall 304 of the housing 301 a second 
30 distance 344 that is greater than the first distance 342 when the flip-over handle 330 is 
in the second position as shown in Fig. 20. Thus, the clutch release cable 320 is 
released and the auto contour mechanism 200 is enabled when the flip-over handle 
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330 is disposed on the first side 36 as shown in Figs. 15, 16, 18 and 21. On the other 
hand, the clutch release cable 320 is pulled and the auto contour mechanism 200 is 
disabled when the flip-over handle 330 is disposed on the second side 38 as shown is 
Figs. 20 and 22. Appropriate indicia may be attached to the flip-over handle 330 to 
5 indicate the auto contour on and off modes as shown in Figs. 2 1 and 22. When the 
auto contour mechanism 200 is enabled, the thigh section 46 is initially raised and 
then lowered as the back section 42 is raised from a horizontal position to a near 
upright position through an intermediate position as shown in Figs. 2- 4. When the 
auto contour mechanism 200 is, however, disabled, the back section 42 can be raised 
1 0 and lowered without also raising and lowering the thigh section 46. 

When the back section 42 is raised, the auto contour locking 
mechanism 400 is configured to lock the auto contour enabling/disabling mechanism 
300 in either the auto-contour-enable mode (the flip-over handle 330 is on the first 
side 36) or the auto-contour-disable mode (the flip-over handle 330 is on the second 
1 5 side 3 8). Thus, when the back section 42 is raised, the auto contour locking 

mechanism 400 prevents movement of the flip-over handle 330 from the first position 
on the first side 36 to the second position on the second side 38 so that the spring 
clutch 210 cannot be inadvertently released and the knees of the patient supported on 
the stretcher 20 suddenly dropped. Also, when the back section 42 is raised, the auto 
20 contour locking mechanism 400 prevents movement of the flip-over handle 330 from 
the second position on the second side 38 to the first position on the first side 36 so 
that the spring clutch 210 cannot be inadvertently locked while the back section 42 is 
raised. Accidental locking of the spring clutch 2 1 0 while the back section 42 is raised . 
can lock the back section 42 in a raised position, and prevent its lowering to the 
25 horizontal position. 

Referring to Figs. 15-22, the auto contour locking mechanism 400 (also 
referred to as the first thigh section drive locking mechanism) includes a transversely- 
extending plate member 410 secured to the interior of the flange 314 near the foot end 
34 of the stretcher 20 adjacent to the second side 38. The plate member 410 is formed 
30 to include a transversely-extending passageway 412 for receiving a latch plate 420. 
The latch plate 420 is movable relative to the plate member 410 in a transverse 
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direction 416. The latch plate 420 includes a keyhole opening 414 through which the 
foot end 34 of the clutch release rod 310 extends. 

As shown in Figs. 1 7 and 1 9, the keyhole opening 4 1 4 includes a large 
portion 413 and a small portion 415. The large portion 413 of the keyhole opening 
5 4 1 4 is aligned with the clutch release rod 3 1 0 when the back section 42 is lowered to 
the horizontal position. This allows the clutch release rod 3 1 0 to slide freely between 
the clutch locking position shown in Figs. 1 6 and 1 8 and the clutch releasing position 
shown in Fig. 20. When the back section 42 is raised, a biasing spring 430 pushes the 
latch plate 420 such that the small portion 415 of the keyhole opening 414 is aligned 
1 0 with one of two locking grooves 422, 424 in the clutch release rod 3 1 0 to lock the 
clutch release rod 3 1 0 in place. The biasing spring 430 extends between a right angle 
portion 426 of the latch plate 420 and the side wall 306 of the housing 301 . 

When the small portion 415 of the keyhole opening 414 is aligned with 
the clutch release rod 310, a curved locking edge 418 of the small portion 415 of the 
1 5 keyhole opening 4 1 4 is received in one of two locking grooves 422, 424 depending on 
the position of the clutch release rod 3 1 0. When the auto contour is on, the curved 
locking edge 418 is received in the locking groove 422 as shown in Figs. 16 and 17. 
When the auto contour is off, the curved locking edge 41 8 is received in the locking 
groove 424 as shown in Fig. 20. When the curved locking edge 418 is received in one 
20 of the locking grooves 422, 424, the clutch release rod 3 1 0 is locked in place, 

preventing the operation of the flip-over handle 330. The spacing between the two 
locking grooves 422, 424 corresponds to the movement of the clutch release rod .3 1 0 
in response to the side-to-side movement of the flip-over handle 330 between the first: 
position on the first side 36 and the second position on the second side 38. 
25 When the flip-over handle 3 3 0 is on the first side 3 6, the first locking 

groove 422 is aligned with the latch plate 420 as shown in Figs. 16 and 17. When the 
back section 42 is raised while the flip-over handle 330 is on the first side 36, the 
biasing spring 430 pushes the curved locking edge 418 of the latch plate 420 into the 
first locking groove 422 to lock the clutch release rod 3 10 in the first position. In this 
30 state, the spring clutch 210 is engaged and the auto contour mechanism 200 is enabled 
to initially lift and then lower the thigh section 46 as the back section 42 is raised. 
When the flip-over handle 330 is on the second side 38, the second locking groove 
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424 is aligned with the latch plate 420 as shown in Fig 20. When the back section 42 
is raised while the flip-over handle 330 is on the second side 38, the biasing spring 
430 pushes the curved locking edge 418 of the latch plate 420 into the second locking 
groove 424 to lock the clutch release rod 3 10 in the second position. In this state, the 
5 spring clutch 2 1 0 is unlocked and the auto contour mechanism 200 is disabled to 
allow the back section 42 to be raised and lowered without also raising and lowering 
the thigh section 46. 

Referring to Fig. 15, a safety lock cable 440 has the foot end 34 
coupled to the right angle portion 426 of the latch plate 420. The head end 32 of the 
1 0 safety lock cable 440 is coupled to a rocker arm 450 that is actuated by the back 
section 42. As the back section 42 is lowered to a horizontal or near horizontal 
position, the rocker arm 450 pulls the safety lock cable 440 to, in turn, pull the latch 
plate 420 so that the large portion of the keyhole opening 414 is aligned with the 
clutch release rod 3 1 0 to free the clutch release rod 3 1 0 to, in turn, free the flip-over 
1 5 handle 330. The flip-over handle 330 can then be moved from the first position on the 
first side 36 to the second position on the second side 38 to disable the auto contour 
mechanism 200 to allow the back section 42 to be raised and lowered without also 
raising and lowering the thigh section 46. Also, the flip-over handle 330 can then be 
moved from the second position on the second side 38 to the first position on the first 
20 side 36 to enable the auto contour mechanism 200 to allow the thigh section 46 to be 
initially raised and then lowered when the back section 42 is raised. 

The rocker arm 450 is coupled to the frame 26 on the first side 36 
adjacent to the foot end 34 of the back section 42 for pivoting movement about a 
vertically-extending pivot pin 452. A pair of transversely-spaced downwardly- 
25 extending flanges 454 are appended to the base strut 64 near the foot end 34 of the 
back section 42 adjacent to the first side 38. A wheel 456 is mounted in a slot formed 
by the transversely-spaced flanges 454 for rotation about a transversely-extending 
pivot pin 458. As the back section 42 is lowered from a raised position to a horizontal 
position, the wheel 456 engages the second side 38 of the rocker arm 450 to push the 
30 second side 3 8 of the rocker arm 450 toward the foot end 34 in a direction 460 and the 
first side 36 of the rocker arm 450 toward' the head end 32 in an opposite direction 
462. Thus, as the back section 42 is lowered to a horizontal position, the rocker arm 
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450 rotates in an anticlockwise direction 432 as viewed from the top. Anticlockwise 
motion of the rocker arm 450 pulls the safety lock cable 440 to, in turn, pull the latch 
plate 420 so that the large portion 413 of the keyhole opening 413 is aligned with the 
clutch release rod 3 10 to free the flip-over handle 330. The flip-over handle 330 can 
5 then be moved from the first position on the first side 3 6 to the second position on the 
second side 38 to disable the auto contour mechanism 200, or from the second 
position on the second side 3 8 to the first position on the first side 3 6 to enable the 
auto contour mechanism 200. 

As the back section 42 is raised, the transversely-spaced flanges 454 
1 0 swing away from the rocker arm 450. The biasing spring 43 0 then pushes the latch 
plate 420 so that the small portion 415 of the keyhole opening 414 is aligned with the 
clutch release rod 310 and the curved locking edge 418 of the latch plate 420 is 
pushed into the first locking groove 422 if the flip-over handle 330 is in the first 
position on the first side 36 or the second locking groove 424 if the flip-over handle 
15 330 is in the second position on the second side 38. 

In summary, when the back section 42 is lowered to a horizontal or 
near horizontal position, the wheel 456 rotatably mounted to the transversely-spaced 
flanges 454 appended to the base strut 64 actuates the rocker arm 450 to pull the 
safety lock cable 440 to, in turn, pull the latch plate 420 so that the large portion 413 
20 of the keyhole opening 4 1 4 is aligned with the clutch release rod 3 1 0, freeing the 
clutch release rod 3 10. The flip-over handle 33Q can then be moved from the first 
position on the first side 36 to the second position on the second side 38, or from the 
second position on the second side 38 to the first position on the first side 36. On the : 
other hand, when the back section 42 is raised, the wheel 456 rotatably mounted to the 
25 transversely-spaced flanges 454 appended to the base strut 64 disengages from the 

rocker arm 450 to allow the biasing spring 430 to push the curved locking edge 41 8 of 
the latch plate 420 into the one of the locking grooves 422, 424 to lock the clutch 
release rod 3 10 to, in turn, lock the flip-over handle 330 so that it cannot be moved. 

The knee crank mechanism 500 (also referred to herein as the second 
3 0 thigh section drive) operates to lift the thigh section 46 independently of the auto 

contour mechanism 200. This feature (a) allows the caregiver to lift the thigh section 
46 while the back section 42 is in a horizontal or near horizontal position, and (b) 
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allows the caregiver to lift the thigh section 46 above the level permitted by the auto 
contour mechanism 200. This means that if the thigh section 46 is raised to a 30 
degree angle by the auto contour mechanism 200, the knee crank mechanism 500 can 
be operated to raise the thigh section 46 even higher, for example, up to a 45 degree 
5 angle. 

Referring to Figs. 23 and 24, the knee crank mechanism 500 includes a. 
longimdinally-extending ball screw 510 rotatably mounted to the stretcher frame 26 
on the first side 36. The foot end 34 of the ball screw 510 is supported in a bearing 
assembly 512 coupled to the transversely-extending frame member 70. A crank 520 is 
10 coupled to the foot end 34 of the ball screw 510 to turn the ball screw 510. As shown, 
the crank 520 is pivotally mounted to the ball screw 5 1 0, so that it can be moved to an 
out-of-the-way position under the stretcher frame 26. The head end 32 of the ball 
screw 510 is threaded, and received in a nut 530 crimped in place near the foot end 34 
of a longitudinally-extending tube 540. As the crank 520 is turned, the ball screw 510 
1 5 threads into or out of the nut 530 fixed to the tube 540 to lengthen or shorten the 
distance between the head end 32 of the tube 540 and the transversely-extending 
frame member 70 at the foot end 34..The head end 32 of the tube 540 is formed to 
include a transversely-extending elongated slot 542 for receiving a transversely- 
extending pivot pin 552 mounted on a downwardly-extending lever arm 550 appended 
20 to the underside of the thigh section 46 near the head end 32 thereof. The transversely- 
extending elongated slot 542 allows the auto contour mechanism 200 to raise the thigh 
section 46 without also having to turn the crank 520. The elongated slot 542 is 
sufficiently long to allow the auto contour mechanism 200 to raise the thigh section 46 
to about a 30 degree angle independently of the knee crank mechanism 500. 
25 1x1 operation, when the crank 520 is turned, the ball screw 5 1 0 threads 

into the nut 530 crimped to the tube 540 to translate the tube 540 toward the foot end 
34. When the pivot pin 552 fixed to the lever arm 550 engages the curved leading 
edge 544 of the elongated slot 542, the pivot pin 552 is pulled toward the foot end 34. 
Motion of the pivot pin 552 toward the foot end 34 pulls the lever arm 550 therewith 
30 to elevate the thigh section 46 as shown in Fig. 24. The knee crank mechanism 500 
can elevate the thigh section 46 up to a 45 degree angle. If the thigh section 46 is 
already raised by the auto contour mechanism 200, the knee rank mechanism 500 can 
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raise the thigh section 46 even higher. For example, if the thigh section 46 is raised to 
a 30 degree angle by the auto contour mechanism 200, the knee crank mechanism 500 
can raise the thigh section 46 to a 45 degree angle. The crank 520 must be initially 
turned until the curved leading edge 544 of the elongated slot 542 engages the pivot 
5 pin 552 before the thigh section 46 will rise higher than its current position. To lower 
the thigh section 46, the crank 520 is turned in the opposite direction so that the ball 
screw 510 threads out of the nut 530 to move the tube 540 toward the head end 32. 

Referring to Figs. 25-30, another embodiment of the illustrative 
stretcher 20 is shown. The overall concept of the two embodiments is generally the 
1 0 same. In the embodiment of Figs. 25-30, the back section drive 1 00, the auto contour 
mechanism 200 and the knee crank mechanism 500 are generally the same as the 
corresponding mechanisms shown in Figs. 8-10, 11-15 and 23-24 respectively. 
However, there are differences between the auto contour enabling/disabling and 
locking mechanisms 1300, 1400 shown in Figs. 25-30 and the corresponding 
15 enabling/disabling and locking mechanisms 300, 400 in Figs. 15-22. For example, one 
major difference between the two embodiments is that the hand activated controls for 
the auto contour mechanism 200 are located near the head end 32 adjacent to the back 
section release bar 140, instead of near the foot end 34. The elements of the auto 
contour enabling/disabling and locking mechanisms 1300, 1400 shown in Figs. 25-30 
20 bear the same reference numerals as the like elements in Figs. 1 5-22, except they are 
preceded by a numeral "1". Thus, the auto contour enabling/disabling mechanism 
1300 includes ahousing 1301 and a clutch release rod 1310. The auto contour locking 
mechanism 1 400, on the other hand, includes a latch plate 1 420 having a keyhole 
opening 1414, a pair of locking grooves 1422 and 1424 formed in the clutch release 
25 rod 1310 and a biasing spring 1430. 

As shown in Fig. 25, the auto contour enabling/disabling mechanism 
1300 includes a transversely-extending elongated bracket member 1324 coupled to the 
tubular frame member 60 of the back section 42 near the head end 32 of the stretcher 
20. A pair of handles 1326, 1328 are appended to the bracket member 1328 on 
30 opposite sides 36, 38 adjacent to the. respective corner portions 66, 68 of the frame 
member 60. The handles 1326, 1328 are movable between a clutch releasing position 
where the handles 1326, 1328 are spaced apart from the respective corner portions 66, 
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68 and a clutch locking position where the handles 1326, 1328 are spaced closer to the 
respective corner portions 66, 68. The handles 1326, 1328 are normally biased in the 
clutch releasing position where the auto contour is off. When the auto contour is off, 
the auto contour mechanism 200 is decoupled from the back section 42 so that the 
5 back section 42 can be raised and lowered without also raising and lowering the thigh 
section 46. When the handles 1326, 1328 are squeezed so that they are moved to the 
clutch locking position closer to the respective corner portions 66, 68, the auto 
contour is turned on. When the auto contour is on, the auto contour mechanism 200 is 
coupled to the back section 42 so that the thigh section 46 is raised and lowered as the 
1 0 back section 42 is raised. The overlapping design of the handles 1 326, 1 328 allows 

operation of any one of the two handles 1326, 1328 to activate the auto contour. It will 
be noted that the handles 1326, 1328 are located adjacent to the respective corner 
portions 146, 148 of the release bar 140 near the head end 32. This permits the 
caregiver to grasp one of the comer portions 146, 148 of the release bar 140 and one 
1 5 of the handles 1 326, 1 328 with one hand to simultaneously activate both the back 
section drive 100 and the auto contour mechanism 200. 

Referring to Figs. 26-28, the auto contour enabling/disabling 
mechanism 1300 includes a clutch release rod 13 10 slidably mounted inside the 
housing 1301 for translation in a lateral direction 1340. A spring 1342 normally biases 
20 the clutch release rod 1310 against the trigger plate 216 of the spring clutch 210 to 
move the trigger plate 216 to the clutch releasing position as shown in Fig. 27, where 
the spring clutch 210 is disengaged and the auto contour is off. The biasing spring 
1 342 extends between a retaining washer 1 343 appended to the clutch release rod 
1310 and a side wall 1306 of the housing 1301 . When the handles 1326, 1328 are 
25 squeezed, a cable 1 344 pulls the clutch release rod 1 3 1 0 toward the wall 1 306 of the 
housing 1301 against the force of the biasing spring 1342 to turn on the auto contour 
as shown in Fig. 28. When the clutch release rod 1310 moves toward the wall 1306, 
the coil gripping springs (not shown) inside the clutch 2 1 0 automatically move the 
trigger plate 216 to the clutch locking position and constrict around the connecting rod 
30 212. The cable 1344 is routed through the tubular frame member 60 of the back 

section 42 to the clutch release rod 1310. The cable 1344 includes a wire portion 1366 
and a sheath portion 1368. A head end 32 of the wire portion 1366 is coupled to the 
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handles 1326, 1328, and a foot end 34 of the wire portion 1366 is coupled to the 
clutch release rod 1310. 

The auto contour locking mechanism 1400 includes a longitudinally- 
extending plate member 1410 secured to the top wall of the housing 1301 as shown in 
5 Figs. 26-28. The plate member 1410 is formed to include a longitudinally-extending 
passageway 1412 for receiving a latch plate 1420. The latch plate 1420 is movable 
relative to the plate member 1410 in a longitudinal direction 40. The latch plate 1420 
prevents the operation of the auto contour enabling/disabling mechanism 1300 when 
the back section 42 is raised. The latch plate 1420 includes a keyhole opening 1414 
1 0 through which the clutch release rod 1 3 1 0 extends as shown in Fig. 29. The keyhole 
opening 1414 includes a large portion 1413 and a small portion 1415. The large 
portion 1413 of the keyhole opening 1414 is aligned with the clutch release rod 13 1 0 
when the back section 42 is lowered to the horizontal position. This allows the clutch 
release rod 13 10 to slide freely between the clutch releasing position shown in Fig. 27 
1 5 and'the clutch locking position shown in Fig. 28 . Thus, when back section 42 is 

lowered to the horizontal position and the large portion 1413 of the keyhole opening 
1414 is aligned with the clutch release rod 13 10, the handles 1326, 1328 of the auto 
contour enabling/disabling mechanism 1300 can be squeezed to turn on the auto 
contour mechanism 200. 

20 Whence back section 42 is raised or pivoted upwardly from the 

horizontal position, the small portion 1415 of the keyhole opening 1414 is aligned 
with the clutch release rod 1310. When the small portion 1415 of the keyhole opening 
1414 is aligned with the clutch release rod 13 10, a curved locking edge 1418 of the ; 
small portion 1415 of the keyhole opening 1414 is received in one of two locking 
25 grooves 1422, 1424 depending on the position of the clutch release rod 13 1 0. When 
the handles 1326, 1328 are squeezed and the auto contour is turned on, the curved 
locking edge 1418 is received in the locking groove 1422 as shown in Fig. 28. When 
the auto contour is off, the curved locking edge 141 8 is received in the locking groove 
1424 as shown in Fig. 27. When the curved locking edge 1418 is received in one of 
30 the locking grooves 1422, 1424, the clutch release rod 1310 is locked in place, 
preventing the operation of the handles 1 326, 1328. As previously indicated, the 
handles 1326, 1328 can be squeezed only when the back section 42 is lowered to the 
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horizontal position and the large portion 1 4 1 3 of the keyhole opening 1 4 1 4 is aligned 
with the clutch release rod 1 3 1 0. 

A pair of transversely-spaced downwardly-extending flanges 1466, 
1468 are appended to the base strut 64 of the back section 42 adjacent to the second 
5 side 3 8 as shown in Fig. 26. Both the housing 1 30 1 and the spring clutch 2 1 0 are 
pivotally mounted to the downwardly-extending flanges 1466, 1468 appended to the 
back section 42. When the back section 42 is lowered as shown in Fig. 29, an 
extension 1470 of the inner flange 1466 engages a transversely-extending sleeved rod 
1472 attached to the latch plate 1420 and moves the latch plate 1420 against the force 
10 of the biasing spring 1430. The biasing spring 1430 has a first end attached to the 
latch plate 1420 and a second end attached to the housing 1301 at a point not shown. 
This aligns the large portion 1413 of the keyhole opening 1414 with the clutch release 
rod 1310, freeing the clutch release rod 1310 to slide in the. keyhole opening 1414. 
The extension 1470 of the inner flange 1466 has an angle cut on it so that it acts as a 
1 5 cam when it engages the sleeved rod 1 472. When the back section 42 is raised, the 

extension 1470 of the inner flange 1466 swings away from the sleeved rod 1472. This 
allows the biasing spring 1430 to pull the latch plate 1420 so that the small portion 
1415 of the keyhole opening 1414 is aligned with the clutch release rod 1310, locking 
the clutch release rod 13 1 0 in place. 
20 Ifthe handles 1 326, 1328 of the auto contour enabling/disabling 

mechanism 1300 are squeezed while the back section 42 is lowered, the cable 1344 
pulls the clutch release rod 1 3 1 0 so that the locking groove 1422 is aligned with the 
latch plate 1420 as shown in Fig. 28. When the back section 42 is raised thereafter, the 
biasing spring 1430 pulls the latch plate 1420 so that the curved locking edge 1418 of 
25 the latch plate 1420 is received in the locking groove 1422, locking the auto contour 
in the on mode. The auto contour remains on until the back section 42 is again 
lowered to the horizontal position. On the other hand, when the back section 42 is 
raised without squeezing the handles 1326, 1328, the curved locking edge 1418 of the 
latch plate 1420 is received in the locking groove 1424, locking the auto contour in 
30 the off mode. The auto contour remains off until one of the handles 1326, 1328 is 
squeezed while the back section 42 is again lowered to the horizontal position. 
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The operation of the auto contour handles 1 326, 1328 will be explained 
with reference to Fig. 30. As previously indicated, the handles 1326, 1328 are located 
on opposite sides 36, 38 near the head end 32 of the back section 42. The first handle 
1 326 is attached to a first link 1346 on the first side 36. The second handle 1328 is 
attached to a second link 1348 on the second side 38. A rocker arm 1350 is pivotally 
mounted to the bracket member 1 324 for rotation about a pivot pin 1 352. The first and 
second links 1346, 1348 are pivotally coupled to the bracket member 1324 on 
opposite sides of the rocker arm 1350. Thus, the first link 1346 is pivotally coupled to 
the bracket member 1324 for rotation about a pivot pin 1358. The second link 1348 is 
pivotally coupled to the bracket member 1324 for rotation about a pivot pin 1 3 56. The 
rocker arm 1350 includes a hook portion 1360 and an actuator portion 1362. The hook 
portion.1360 of the rocker arm 1350 is coupled to the wire portion 1366 of the cable 
1344. When either one or both handles 1326, 1328 are squeezed while the back 
section 42 is horizontal, the actuator portion 1362 of the rocker arm 1350 engages one 
or both links 1346, 1348 to rotate the rocker arm 1350 in an anticlockwise direction 
1364. This causes the hook portion 1360 to pull the wire portion 1366 of the cable 
1 344 to, in turn, pull the clutch release rod 1.3 1 0 to activate the auto contour 
mechanism 200. The outer sheath portion 1368 of the cable 1344 is attached to a 
retainer 1370 appended to the bracket member 1324. As previously indicated, the 
cable 1344 is routed through the tubular frame member 60 of the back section 42 to 
the clutch release rod 1310. The handles 1326, 1328 and the rocker arm 1350 are 
normally biased in the clutch releasing position where the auto contour is off. 

Although the invention has been described in detail with reference to a- 
certain illustrated embodiment, variations and modifications exist within the scope 
and spirit of the invention as described and as defined in the following claims. 



